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Preface ~ 


/ : 

This “paper. was presented as one in a series of seminars on 
Man, Society, and Technology, conducted by the program of Tech- 
nology Education at West Vigginia University during-the 1973 
summer session. Over fifty individuals, including faculty and - 


' students from the university aswell as individuals Associated 


with the university through other institutions and endeavors, 
participated in the seminars. bet ot 9 


“- r 
The seminars were dedicated to a better understanding of: 


the modes of inquiry, basic assumptions, principles, and concepts 


used by members of various disciplines and profesSions as they 
pursue: answers to questions concerning the nature of man and tech- 
nology \in relation to the problems and issues associated with 
ecology, work, theology, Yaw, medicine, politics, education, and 
economics; 4d questions concerning values, technological assess- 
ment and forecasting. ; ” 


One overwhelming conclusion waS the realization that the com- 
plex.jssues and problems associated with technology are related 
directly to decisions which are functions of value systems. Values. 
require yexawination and reassessment. The educated citizén of to- 
morrow can not be trained a€ a narrow sbecialist nor can the 


- humahis€ remain technologically aloof or illiterate. Education for . 


the future may mean a rebirth of the renaissance man and perhaps a 
reevaluation of the technologies and humanities and the cpeation of 
a new interdisciplinary effort called the “techmanities." 


The paper by Lauralee Sherwood, entitled "Technology and the ' 
Nature of Man: Biological Considerations," explores one aspect of 
the Man, Socfety, Technology equation and provides a beginning for 
discussions which should lead to more intelligent and effective de- 
cision making. e, . 


i 
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Paul W. DeVore 
John F; Stasny 
Morgantown, WV / 
_ September, 1976, \ 
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of mankind. - It is technology ‘which first set man apart from other © 
. one : ° 


biolpgical apenine in ‘the paee eaqnnetoky which cont inues to play a 


7 


dominant mang in enhancing safer degrading his biological qualities of 


Ip 


the peplent, technology which promises to determine extensively the } 
¥ . 


future of his bfotogical existence and technology which has given him ‘ 


knowledge of his own biological. ochandens. Since ‘technology is so ‘ 


een pte in the biology of man this paper examines five ¥ 


separate facets of bialogy - see i: interaction as follows: 4 
1) technological innovations enabling man to learn about his 1 diologicgl 
al 
mechanisms; 2) technological inf luendes on mee 8 evolution up to this 

4 i“4 


" ieweien or enhance fan's biological capacities; 4) technological by-. 


5 . ‘ .- 
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Technology is than extensively in the btologtcal Sime 


Bie | 


Nd 
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va in ope history; 3) technological pebtedienss purposely designed* to 


products which adversely affect man's biological weil-being;.and 5) 
“ * a 


; i = t 
potential Acure technological manipulations which may determine the 


future-+biology of man,, \ “s : 


Oe “ . 17 
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Technology to Learn About obr Biological Mechanisms » - *- /. 
. a : a = f : 
‘Technology’ has given man the tools with which to critically and 


objectively examine the very process of life itself. Up until the * 


seventeenth century man could understand ohly superficially about the 
=" 3 - : * , * 


biological processes which he could grosely observe. He knew nothing 


. 


of the cellular, chemical and tolecular processes underlying these 


gross observations. From the discovery of the microscope in ‘the 
; é yi, 2 : ; ‘ 


seventeenth century on, however, man has been developing new and ever 
asoetvopituttenewd techniques for ‘exploring further and unraveling 


the mystery of "what makes us tick". Instruments have not only expand- 


* 
a 


ed the scope and seffsitivity of man's senses, such as enabling him to 


sef objects smaller than could be detected by the naked eye, but instru- 


* ments. also revéal phenomena and forces”“to which the body has no sense 


> 


receptors, such as electric charge which is vital in the understanding 


of brain and muscle fugction. Furthermore instruments can provide the 


objectivity arid reliability so essential to. research and control. What 
. Pad . ‘ S$ 


could not be known yesterday because there was no way of measuring it 


. ‘ & ; é % A 
can easily be known’ tomorrow @hrough new t hnology. In fact faith in -, 
é ; 7 . ; 
our technological capabilities has led some\scientists to the conclusion , 


that it is only a matter of time before we understand completely and can 


duplicate the hife process, a& recently declared by Professor J.D. 


‘Bernal, (Taylor, p. 188). 


r 


"Life is beginning to cease to be a mystery, and becoming 
practically a cryptogram, a puzzle, a code that “can be: DESK, a working’ 


SN : ee model that can sooner or later be made." 
™ ; Implicit in the ‘aegniaiiica of knowledge about our titologival 5 
: ‘ ; . mechanisms ts the ability to manipulate these mechani ana) for better 
: or for worse. is , ; 7 “a " 
‘ : Technological en ee on Man's Evolution ° 


: . The fabrication i \tools is somét ines regarded as a sign of the 


achfevement of. busan ata ‘Upright posture is algo considered: to be 
ma 


a characteristic which differentiated early man from schee primates. ‘ 
Badqubtediy thes¢ factors played inkedwettie, roles. According to ’ 


Confort the sequence of progress of the early emergence of man would 


, 


be. (Comfort, p. 54) oo a ee “ss : 
‘ ‘- pattly “erect posture - power to use tools - ‘fully bipedal 
ke : stance - better tools - premium on higher intelligence - further + 
. ‘progress. dt now looks as if this is correct: The tools came first, 
and the power to make them may have influencéd the process. of evolving 
human structure and human abilities From a much earlier auage than had 
been thought." 


‘Thus it might be sald thot auchnolaginas dapat It les, lees, the use of 

tools and the ‘increased mental capacity waren it implies, together with 
: the erect, posture, are i biological dtetinctions « of early man. 

Based upon a pracens of sieved selection the popslations stat survived : 


were those that edattisiag genes ensuring efficient: tool 2 making and 


« 
‘ 


“Spe = tool ~ using. as well as physical stamina, cunning and endurance. 
Py - <iehed g ‘ 
These first men who based their existence aca upon their * ‘ 


ability to hunt gradually gave way to the Neolithic farming wey. of life. 


‘ 


The history of man's devalopnent, atter the Neolithic is.too complicated 


to be followed pere. With the discovery of the smelting ores the 


‘perfected, symbolic communication about them was Beeelepes, leading to 


‘in the tadcucad of the ‘two major control systems, of ‘the body - the. 


ways different to "those which acfed\on him early in his Haehory and 


making ied bronze and later the discovery of iron, the nventive capacity 


¢ 
of the human brain soon hex to release the stream of new technological 


aids to life’ ‘that ‘has increased until ‘téday. New sorts of tools were 


. 
* 


invented to as#ist with living by cette of some function that men : 


nteviouaty performed with their yaeiaad cévlinn. As the tools were 


new Language forms such as ‘those of logic and wachanattcn; Also more | 
- 7 \ 


bubtle religious and philosophical concepts appeared. The groups roe 


people that were’ able ,to take advantage of such daveiopnente survived. — 
at, the expense of their neighbors. a conformity, and aia h- 
XS as : * 


must -have been, ampoEeant factors; as wéll as ‘inventiveness and’ 
physical strength. The power to discover ina ise new tyols with which 


to get a Living and‘ to fight were increasingly necessities for success 


‘and survival. All such he: jae sae undoubtedly involved subtle changes 


v 


nervous system and the hormdnal’ aysten, ‘put unfortunately we bac almost 


nothing about the iaherteaaie of ‘such eacncitins and ‘can at white only 


% ‘ 


opeculate as to how a operated, to by dactentee the present -developmenta? 


stage of human‘ biedonss" 


“ As with atl ‘other species, ma man is cont imually evolving, but at 


. , ' 
é 


; the present time the selective forces which act on him are in a 


. 


those aéting ‘on other sie creaturés. .The great aifference between 


‘ re . * ‘ 


pe es ; fittest" in the natural environment, ‘to which they mast make the 


ery: 4 
necessary biological adaptive modifications, while man-is ina position § ~ 


to modify or adapt his environment to suit himself. Clothing; -the 2 2 
rs ~~ . » > 


* “4ntroduction and improvement of agriculture, heated and air-conditioned * 


housing, the adoption of sopitebtanted -ymeans of, transportation, modern » 
medicine. and surgery = these are some of the technological means whereby > 
“eos . ma can and has adapted to the earth's iticouayat without ‘undergoing ‘ ‘¢ :- 
‘biological adaptation. Man alone with his technological achievements "ES 


’ * N Ee a eo . 
has bgen able to inhabit and survive in literally every niche of the 


land, feom the tropics to the arctic, ate, to a limited extent now but 


_ , . undoubtedly a greater extent, in ic future, from outer. space to the 
oceafi's dentin However, thief is ‘no, evidence that the operation of 
\ natural selection oe been entirely aiapwniad or bypassed. It probably. 


‘v 


continues to: operate in the new zone of adaptation into which man has 9 


‘moved, namely the new envéronments which he is creating in the process. . * 
Aig, St ' ‘ 

- . of conttolling the natural environment. , Perhaps those best. adapted to 
3 : ‘Pag 


'* survive the stresses of*modern living and our polluted ‘environment 


will be those who sérvive to pass theik genetic stamina to future 


t OS - 


f generations. ‘ 
ae Technology to Improve or Enhance Man's Biological Capacities : 
’ Ig many direct and subtle ‘ways teclHnology'has improved or en 
‘ a . : 
our biological capacities. We are better nourished, healthier, and ‘ ay 
. have greater life ‘expectancies today thanks to our techrtological achieve- v 


‘ : a AS ae 
+ ments particularly in the areas of agriculture, medicine, and sanitation. 
| e | 


Agricultural technology has steadily been improving our nutritional ‘ 


4 , : . 


e - : er 4 
. ‘ : 
1 e P - 
1 r 
. 


) ie : i 
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status up until now. “Through the use of pesticides, crop rotation, 

modern farm equipment, soil management, selective breeding, etc., we 

are now able to produce more food on les& land ihn “abek bakove, 

Through special niocesetnes sathactie, shipping, and si is of these . . 

agricultural commodities we are able to enjoy an abundant supply of a 


. \ < . i. . 
‘ wide variety of even seasénal foods throughout the year. Even though ) 


? 


man undoubtedly has or can develop new methods for improving the food 
supply treiindganly, recently fears have been miptueead that ec 
food shortages await man in the future if the population explosion does 
not level off concomitantly. Hopefully man has the wisdom, ingenuity, . 
and sthmina to cope with-this crisis or world-wide famine wou]d certainly 
lead to the biological degradation of man just as it has facilitated the 
biological improvenent of man in the past. . 

One obvious influence of improved nutrition te the so-called secular 
trend which is the term used to describe she tendencies toward greater 
size and earlier maturity. If we look at the étatistics which have : 
accumulated over the past 150 years or so, we find that at any age the 
children of deday are bigger than cheir Jeariier counterparts were, Ones 
only has to visit # museum and examine’ the dimensions of the armors 
and costumes to be aware that the average American male of today is much 
larger than were the medieval nights. Evidence also indicates that 
boys and girls are becoming sexually mature six months tq two years © 
earlier than did their parents; in fact on the avecage sexttial maturity 

, ‘ 

is now reached almost three reid earlier than it was a century ago. 


\ The change in size first became noticeable in prosperous industrial 


countries such as the United States. At first this difference was 
» F e 


. 
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Fae , ¢ 
thought to be of genetic origin, but évidence has accumiiated witeke 
indicates that the secular trend has been caused by vevbvonmenitel 
factors, most notably improved nutrition. Coniparat ive studies between 
of f-spring of emigrants to the U.S. and their kin whe stayed in the 
homelgnd revéaled an astonishing difference tn size between the Baie 3m 
In all cases, the American-born ‘children were by far the tallest. with 
industrialization in'other countries the same eres of increased size 
and @arlier. maturity are being evidenced. Under normal conditions, the ° 
growth of the sodabn child in the on world is not interrupted by 
seasonal putritional\ deficiencies; as was the case in the past and as 
still occurs among most nonindustrialized people. The general availa- 


/ » ' » . 
bility of milk, of vitamin sources, as well as of a great variety of 


‘ 


food permits a ae and consequent uninterrupted and 


rapid growth throughout ‘the ar. . @ 

‘Bond nutritional status also improfMes our mental cage atte and 
our general disease resistance. Other achievements in the field of 
died tedine and surgery. have continued to prevent or cure disease and 
improve the biological health of man. | Many of the disease protlems of 
the past have been conquered through health science technology. 
Infectious diseases which were at one time the nagaee killers of man 
are limited now thanks to antibiotics, dieivittelardine: and Japivewed 
hygienic measures. Parasitic infestations likewise can be eliminated 
for the most part by appropriate drug therapy and hygiene. Miabenkad 
of ‘nutritional diseases and appropriate additions to the diet have 
brought the decline of rickets, scurvy, and so on. Complications of 
pregnancy and birth defects have decreased with improved prenatal care. 

10 
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Techniques are available how-for even giving tratetiedone to the fetus 
in utero. People with metabolic disorders such as diabetes mellitus . * 
ai Tead relatively normal lives with provision of their metabolic 
deficiency, insulin. Surgical procedures tna prostheses can remove, 
repair, replace or imprpve diseased or destroyed parts of the body. Y 
Anputees need no longer hobble se on a wooden stump. Techniques 
have been developed $hich pick up and eapitty nervous ene or 
signals from ‘tie severed end ,of the nerve and then use these signals. 

.to activate an artificial limb, thereby making a machine directly and 
sensitively responsive ‘to the nervous system of a human being.’ Strides 
are also being made in the areas of mental health and Sonia disorders. 
Children with phenylketonuria once were ‘destined to be mentally retarded, 
but now with close dietary regime low in phenylalanine these children 

elon normally. Sufferers of Parkirfson's disease characterized by 


¥ . 


“severe tremors have Teceived relief by treatment with¢L-dopa which’ ~* 
‘eicate a deficient chemical in their body. - ; 
With the decline of infectious diseases:-which were responsible for 
high infant and child mortality, there has been a concomitart .rise in 
chronic and degenerative diseases’ as the population age has, increased. 
Medical personnel are making strides now toward bringing these diseases 
under control. Intense research is on-going to determine the causes 
“and cures of cancer, cardiovascular STABEGEER and acl lagen “dtectders 
such as arthritis. Meanwhile sttorts to whats these diseases continue. 
coronary care units with intensive continuous monitoring of heart attack 


victims by a vast armamentarium of equipment saves many lives. Arti- 


ficial pacemakers restore the normal rhythm of the heart when the 


11 
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wi 


dans diagnosis with 


btological pacemaker is destroyed by Gteeanes 


new techaniogtest skills, surgery, seenliNR sig, and chemotherapy 


offer hope for-cancer patients. Even for those who have vital organs 


=< beyond repair, such as chronic kidney disease, hope has come in the .- 


form of rerial dialysis and organ transplant. 7 . . 


~ 
| 


These are just a few examples ‘of the many marvelous ways technology 


has served the medical profession to repair or itiprove the biological 


With continued improvement in methods of prevention, 
dsrednute, iain treatment, most people are eee that the majority 

* 
‘of human ailments may be brought under control. 


hapeciiies of man. 


In fact there are 


groups of people so optimistic about the capabilities of applied 
science that they have formed societies and paid sums to insure that, 
at death, their bodies will be preserved by freezing, on the assumption 
that medical science will be able to thaw them out and restore their 
defective parts a a future date when the answer to their therapeutic 
problem has been solved. 


er 


“Adverse By-products of Technology 


Technology is increasing at an exponential rate and while it is 
true that technology has unquestionably improved our lives and’ our 
standards of living, there have been unintended adverse by-products; 
technological innovations frequently bring with them potential hazards. 
In using technology, we are forging a two-edged sword and in most 
cases the undesirable edge of the sword has been unsuspected, unforeseen, 
subtle and often delayed before it strikes. In ae applications we 
lacked a sufficiently broad background to envisage all of the negative 


implications. We have been forging ahead with our vision focused 


only on the positive edge of the sword because we have had a limited 


12 
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‘ 


cay ability to comprehend the repercussions of our. technological arrogance. 


« Many.examples substantiate the fact that we must ‘be cognizant of 


a 3 


potential harmful effects of technological innovations and learn to 


balance the good with the bad. - 
' 


‘ . , » 


The first, area of adverse side effects which comes to mind in 
these ays of the impending ecological crisis is eavivouientsd pollution. 


Air, water, ‘noise, radiation and solid waste pollution are all marking 


their effects upon man's biological well-being. Some of these effects 
are » immediate, but more esrnonmy probably are the Tatent effects 


yesch wii show up subtly later as disease or as genetic alterations. 


ts 


: For inStance although for the most part inhabitants in areas of heavy 


industry and ‘traffie appear day by day to, be making.a ‘successful 
t, s ” * 
. adjustment to massive ay pollution their bogies are- ‘paying a subtle 


toll, While they continue to. function effectively for the time being 


‘3 


‘despite’ the presence 9 irritating substances in the atmosphere they 


breathe, the linings of their. respiratory tract are ee, the ‘ 


eo Anoule, undermining the normal defense mechanisms of the dingy ‘ Each 


. 


“exposure leaves ; Ate mark and eventually the cumulative —— of. 


. => 
the irritants result in delayed pathological aanitidiattoniss primarily . 
“in the form of Sits ees polacndsy disease. Epidemiological fee Ak 


‘avadies indicate, -that chronic Brtnchilite, emphysema, and lung cancer 


’ 


take twice as heavy a tole: pe urban areas compared to 


%% 


Be af es relatively non-polluted rural areas, even ruling out the factor of ee 
a 8 : \ ia 
if . cigarette enckings 7 4 oh Ba: 
j e Os ae 
a ad One further factor compounds the pollution ‘orobiae and that “is 
Lk = ; 


‘ the phenomenon of énieeitins ‘A, common example of this is found 


. 
. : ‘ 
z se 


between two types of air pollutants - - guldue dioxide anit! carcinogens | 


\ 


a} . ‘ 
. | (cancer + causing substances). If the leyels of sulfur dioxide =o 


a carcinogen in polluted air are both doubled, the “resultant hazard- 


is much noré than.doubled, because sulfur dioxide inhibits the’ 

lung’ 8 normal ica idee mechanisms and makes it more susceptible 
: ~ to the cardinogen. In synergism thefefore the over-all ‘tee of 

a complex Biological insult is aleaye greater than the sum of the 

effects of its separate parts. this is why new threats to our 

biological well-being often arise in the course of gradual, quanti- 

tative changes in the level of exposure. ‘ 

Even monik subtle changes in the biological fabric of mankind 
occur in the case of genetic mutations whack are en to occur for 
instance in exposure to radiation. Recently it has been intimated 


that chronic exposure to some chemicals may also produce alterations — 


. 


_in the genetic make-up of future generations. 


"y In addition to the pollutants in our atmosphere arid water, we 4 


are continually being exposed to an ever increasing variety dnd : 


quantity of chemicals from other sources - for instance pesticides; 


* 


food' additives such as artificial sweeteners and preservatives; 


‘ 


household items including the astounding number and dsweratsy ee 


products under jthe Ritches sink, tir the bathroon, and in the garage; 


S¢ e 


and drugs. In addition to drug = even "normal" drug, wnaEARy 
‘can lead to ‘adverse, sometimes life - endangacsng reactions.” 


For the wont part we do not know the effects of most of these 
se 


chemicals in the body. Rirthereora it would not even be sufficient 


to examine the effects of anch ‘type 6f molecul individually, because 


‘ 


within ‘the body Oe: such as synergism y and probably do 


. occur, It is p 


* 


+ ‘agents to which man is now dnadvertently exposed will‘ cause serious 
dieeasa, “shor tening of the life span, ' ‘decreased fertility, on deleterious 
/ 


sible although not yet Raters) ed that: some of these 


sutattonad changes in genes. Such possible effects may be numerous 
yet difficult to discover. To iflustrate this fact witness a few 
of the "mistakes" we have already made. 

1) / The adsociation between cigarette smoking and lung cancer has 


taken decades to become recognized. 


2) Thalidomide was given innocently as a sleeping pill until later 


/ it proved to cause deformities in babies of a large percentage 
\ of pregnant women who were critically exposed. 
3) Defoldating preparations sprayed in huge amounts on the forests 
and croplands of Vietnam have now been found to induce birth 
_defects in laboratory animals and may be the cause of ‘icccwanid 
birth defects’ among recently newborh Vietnamese babies. ; \ 
4) One little known story is that a polyvinyl plastic. In the 1950's 
the plastic industry developed new types of flexible, ‘gnithatic 
materials with good daaving properties known as polyVinyl plastics. 
At once they found a-ready market in ‘automobile upholstery, so 
that withén a decade nearly every American car was upholstered 
“with the new plastic and almost‘ everyone came in contact with the 
material. Waty people noticed that a slippery, transparent file 
= occurred on the steering wheel/and windows of such cars on hot 
summer days, but sokarated the situation, Another ready market 
for the new sisatie was in hospital blood banks where polyvinyl 
equipment replaced glass equipment for the’ storage and transfusion. 
_,0f brood: because’ it ‘was unbreakable and flexible. Later « new 
: sometimes fatal phenomenon tagged "shock lung” was hoticed in 
Pcs nee in Visenae after transfusions of long-stored’, 


blood, but the condition was not eoevelaced to the tranafuston 


process-itself at the time: _ Then in 1970 a tesearcher at “Carnegie 
| ” , 


15. 


“Institution's embryology laboratory was having trouble with 


\an ais talcum “Upon: investigation he discovered -that Pleat sestee 


, was leachivie bot of the polyvinyl sorvaisats into his eltore 
ad 
‘medium, killing the enbryontc “eile with which he was ‘working. 


Further studies deinicvaned that the plasticiser dn ‘the poly- 


vinyl plastic also reddily enters blood stored in such containers, 
: A , 


and that the plasticizer activates histamine relekee and causes" 
blood platelets to become ‘sticky and clot, atch: is probahty the 
premise for "shock lung”. Plasticizers have also been found in 

. some foods, which are often packaged in polyvinyl-coated containers. 
Human exposure to plasticizers also, in¢ludes plastic t toys and 


Y Py ‘ 


water hoses and the new "wet-look" plastic garments. . 


According to Commoner the plastic story should remind us os 


¢ 4gnerance - (Commoner, p. 231) "that we are hardly aware of th 

potential hazards from hundreds of similar substances that have so 
quickly become ubiquitous in our environment. It warns us that the 
blind, ecologically mindless progress of ‘technology has massively 
altered our daily enviropment in ways that may, much later, emerge 
as a threat to health. Unwittingly, we have created for ourselves 
a hew and dangerous world. We would be wise to move through it as 
hough our lives were at stake." ’ 


Besides the. pollution problem -and thie chemical insults in 
edvironment, there are other adverse spin-offs of our technolo cal 
achievements. Foremost amdng these is the rapidly changing pace of 
. life brought on by technological advancement, resuiting in the many 
stresses, eecactainttéc, and novelties which are continushly 
barraging menkind elegy Man's entire biological mechanism is aimed 
at ensuring a donstunt "internal environment" in the face of a 


changing external environment. This concept of constancy in the 


internal environment is referred to as homeostasis and indeed 
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“~ . physiological adaptations occur continuously to.maintain this 
homeostasis. - © _ tae 


¥ ) 

_ We have te ins of defense to maintain honéostasis in the . \ 
face of ‘stress. ay first line of defense is neural which depends - \ 
upoh the activation of the 8 athetic bseslie syoten, whieh immediately 
oS prepares our body r "fight r’ flight" in emergency gtvuavions, - 
.. The heart starts to beat faster, blood pressure is raised, blood. : 

is, diverted. to the skeletal muscles, and die body tenses as.it prepares 
to handle the impending -situation. Such a response is advantageous 
in the face of a physical threat boas those encoyntered by erty 
Abe P _ man when dealing with prédatore andvenenies. But if the sympathetic r 
: *-nervous system is‘called into play because we are’ stressed by worry | 
= and competition on the job, tension at home, struggling through a 
traffic jam in an over-heated car, etc, the response which would 
have been advantageous in the-case of otra stress is inappropriate - 
ang may be deleterious in the face of these. aE eaE: psychological : 
: ° ‘ . ‘ 
or social stresses. j 
2 Continued stress may/bring into play the suened line of defense, 
endocrine, wherein the mone cortisol is released from the adrenal 
gland into the blood to bé ciyculated throughout the body. Cortisol 
alters eatbohydiate, fat and protein metabolism within the body to make 
_ available a ready pool of chcertain to be used in the repair of 
5 damaged tissues or to be used as immediate sources of dispersible 
energy. Once again such a pengoone is ‘appropriate if acral physical 
trauma is being inéurred but is haved if the stress is not of physical 


origin, Actording to Rene Dubos (p. 340, Toffler) - "There is 


* 
: 


* . 4 


be gs os a oo 


: ‘ . 
< « 
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. absolutely. no question that one can overshoot the stimulation of \ 

‘the endocrine system and that this has physiological consequences a 
, that last. throughout the whole lifetine of the ergans." 

° . 


a Let us examine the japitnations of one of these: biochemical 
“manifestations as an example. nana in lipid or fat patterns ae A 
the blood during stressful aituations ig one such factor which has 
,been studied extensively. It has been shown that non-physical 
l akin situations release fats iti wieiat = metabélically. : ; 
: “This may pile 3 the fact that atherosclerosis (fat or cholesterol 
3 é , deposits along @ lining of the blood vesséls) seems to be correlated 
with P onene and prolonged stressful situations. Coupled with this 
is the fact that decreased physical exertion which accompanies our s 
sedentary ‘fobs (let the machines do the hard —" also results in 
o fe increased cholesterol levels and a greater propensity toward cardio- 
vascular didesas. Furthermore. . icintogs has cote us with a 
diet high in ae milk and milk products, ahd | C8BE all dietary’ Sources. 
of cholesterol wiitels were not. as widely available in the past. Thus .' 1° °° 


an increased stress, decreased physical aptivity, and increased cholesterol 


. : : ~ intake are all factors which may increase blood cholesterol, predisposing See 


e 
’ 


to atherosclerosis, a forerunner of heart attacks, and all of these 


factors may be attributabié to our technological society. my by 
oe up the pace of scientific, technological and social change, 
we are placing increasing demands upon ‘our body to adapt, ie we are 


paying the price cf adaptation by tampering with our chemistry and 


biological stability. 


We do not know the optimum level and option cycle fraqupncy 


wed ve the wattoiin ‘Stressors that we are expodet 6 and we know.vety 
: r 
Little about’ the" Physiological. cost of eaktne an adaptation . to any 


given stressor. A ‘meager attent sto start quantitating the relation- 


© hig: between need for adaptation and disease has been made be eel 


Dr. Thomas H. Holnes at the Universigy of Washington School of Medicine. 
* He creatéd an sepeataie research tool named the "Life - - Change Units 


Scalé", which made it péssible to crudely qualify the, rate of change 


in-an ind{vidual"s life, By’ extensive studies and corrélations he — 
showed that the rate of change. in’a person's life - His pace of life - 
is closely tied” to ecu State of ‘his health. His research established that 


(Toffler, p- 950) "wltevations in life style’ that require a great, 
deal of adjustment and coping correlate with illness - whether or 
not. these x os are under the individual's own direct control, 
whether. or he sees them ms undesirable. Furthermore, the higher. 
the degree of life change, the higher the risk that subsequent 
iltness will be severe. So strong is this evidénce, that it is ° 
becoming: possible, by studying life change scores, actually to predict 
* levels .of illness in various population." ’ Thus changes: brought 
about by eefmmotogical innovations whether desirable of ‘undesirable 


clearly can affect the pentane status of man. 


e 


A Several gther Jae technological by~products ‘taht be mentioned 


\ briefly. to indicate the diver&ity of effects that have occurred. For 
: instaiice accidental injury and death are among the leading causes of % 
‘morbidity and mortality. Many ft these acgidents occur through. the 
' - 4dmproper use of modern technological conveniences, such as factory 
equipment, automobiles, duendbton of Cleaning agents, etc. 
Another. monumental problem today, that of population explosion, 
is partially due to applied aplence which Peovi en ancthtarses, 


immunizations, DDT control of the mosquito vector of malaria etc., to 


. 


. 
+ ’ 


decrease tremendously. the vee rate. of the children, of ' the world, 


who then: survived to reproductive age to hasten the population - 


explosion. To a lesser extent techniques which have led to an 
/ ; aati 
increased life span havg contributed to the opulation explosion. . 


One’ ‘area which has tremendous implica ns for the future 2 
gene pool of | man As euphenicb, or the scierice of ‘controlling digsiede 
of genetic origin, 80 that the sufferers ‘of these diseases live to, 
rapéoduetiva age and hence pass their defective genes on. For | 
example, juvenile diabetics when treated satisfactorily with insulin 
enjoy relatively normal ivi and ‘can reproduce’ whereas in the past 
they did not gupvise ‘to -epfoductive age. There can be no doubt vhatever 

‘ that the survival to reproductive’ age of Fae with severe 

‘ juvenile atic will lead and Lacs indeed already led to a steady 
increabe in ithe’ number of new. cases of severe “diabetes in the younger 
age groups. Another cxanple is the mental vakerdation of congenital | 
phenylketonuria which can be averted, as ‘saa ‘earlier, by a 
rigid dietary restriction of phenylalanine, but ‘the genetic defect 

= Fenaina « and .can now be gente on where = ene past the vietia woult, 


have spent a subnoraal life of dnpenitionad confinement, As medical : 


science probes further! and finds \the answers to more and more of such 
f, 


7 


dtuanect this could lead to a deterioration of the future genetic 
rd +" te . * : af ; 


\ 


pine man, 


different ; WAYS. Porenost' of course one thinks ‘of the threat ak a’. 


Y widespread moctear holocaust with lethal levels 2 of ai over all ' 


a 
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In the event ‘that. there, wet survivors two other threat to the 
‘. tnvegeley ' of ‘our biological species would exist. First food 
; chains would certainly be disrupted by worhd«wide fallout ‘and long- 
term rise “in radioactivity, making it a clear beavtbatity that ohn: _« , 
i : oy aes be unable ‘to find aueeneaes Sedona in addition to the ; 
deleteriqus~effects of chrongy irradiation to their own bodies, the re fe 
.., survivors would suffer genetic damage from radiation - induced ‘ be 
> mutation; resulting in future generations of sheen offspring. 
Extinction of man is possible in another way unrelated to the 
piten threaty Man has evolved to this point by adapting to his . ~ 
. environment or by adapting his environment to suit his needs. | 
But now that the environment is changing at such a rapid pace through 


x ‘ Pa . 7 


technological innovation, will man as a species be able to continue 


~~ 


aa _ to adage rapt ly ie. habs pene the survival‘ of. the fittest 


» 


“by saying that (Potter, Ps “47) "the fit are those ssh fit their ; 
¢ ‘ a 
» existing ehifinints and whose descendants will fit future environments." 
j - " Dobzhaasky points out that otter, p. 48) "no biological law can be 
« relied upon to indure that our species, man, will continue to prosper 
; or-indeed that tt will continue to exist. However man is the sole 
» product of evolution who knows that he has evolved and who is capable ‘ 
- pL steps. that: ight help to insure survival." 
! 7 


™ 
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These examples have ware to demonstrate that technoddgical 


" . » advancement has seated numerous problens which must” be dealt with. 


If sound preventive procedures are not soon devised in veraited with 
beg tdchnoioghial advances (Taylor, p. 220) "Science will begin to be + »" 
7 . seen in a very disenchanted way, as the bringer of gifts which too tt Ss 
. often end by. cancelling their own benefits ... Instead of asking 

_ "Will this provide us with something we can export or at least sell?" 
‘ i the question will become ‘Will this czeate for us problems which will 
nullify any advantage?’" 


Potential Future: Technological Manipulations *. 
Potent iar Suture eno RA eee = : 


The future biological development of aakina depends ‘extensively 
upon the pace and direction of biological oe _ A wide 
diversity of techniques will be developed which will have profound 
influences even within our own ‘lifetimes. The Falioeink predictions 
are among those possibilities ica most frequently by experts in - 
the field.: The list is neither exclusivenor inclusive; undoubtédly* 
not ali of these predictions will be realized, while on the other 


hand breakthroughs in areas totally unconceived of today may radically 


‘change future progress and efforts. 


1. Birth Technology 
Artificial ‘insemination - This technique has already been 


“used with su cess in humans, mainly to overcome sterility. It is 
usual. to distinguish between fertilization with sperm from the 
inaband (AIH) or from some other donor (AID). The next breakthrough 
here might come through the use of sperm frozen and "preserved for 
pralonged periods of time. Mothers-to-be sight choose sperm from 

men with particular traits which they desire to have in their children, 
or a man: could conceivably sire a child after his death. 

b. eptiiandtiad - Another biological technique whieh may have an 

, impact on the family before the end of diddccuntusy is egg-transfer 
wherein fertilized eggs are transferred from one female to the uterus 
of another. This might benefit infertile women-who cannot carta : 
normally, but would have no difficulty in carrying a baby to full term 
in the uterus. ‘ : . ” 


’* €, Controlled sex determination - If it became possible to — 


"Witlatenktnliy inactivate ORES oF Se eee sperm 


either in ‘the male or after intercourse in the female reproductive 
i ; ® 


‘ 


) 
¥ 
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tract, or to separate’ me two populations of spermatozoa in vitro 


; ‘and inseminate with one or the other, a couple could be assured 


' of the sex of their child. ; ¢ 


d. Emb transplants and embryo cultures - Frozen embryoes 
anne 4 labelled as to sex, eye color, probable size at maturity 


and pronaote IQ; aay at some future date be purchased by a woman for 


‘implant in her own uterus. An even more distant possibility is the 


\ 
development of a system to raise embryoes outside the human body, 


ley's "test-tube bibiea™s 

2. Genetic 

a. Genetic ineeri eugenics) - With new knowledge about the 
structure and nature of coding of the DNA molecule within the gene 
which determines the genetic characteristics of an individual, tremendous 
possibilities exist fos deletion,. gene snaartion, or gene’ surgery 
dos subtle or dramatic alterations. The implications are awesome. 
Changing the genetic EoneKseaton of man would bea tremendous a ’ 
responsibility. We pte too little about for example the PhyAABTORtSE 
basis of human intelligence and its inheritance. We have no basis j 
to predict what would be the best genetic structure for the future. 
Furthermore we. would run ag risk of breeding out good characteristics 
iene, ee in attempts a breed in another. And what do we do with 
the "mistakes"? They can't be discarded as one might do if manipulating 


the genetic characteristics of a variety of corn for instance. 


b. Genetic duplication (cloning) ~- Another genetic maneuver of 


" the future might be the sxact sinetié duplication of an individual. 


At this point it is possible to take out the nucleus of an unfertilized 


frog "egg which contains only one half of the genetic information 


necessary for an individual, that from the mother, and replace it 


. 
’ 


ran 


at 


_ of the period of life which is the most socially productive, so that 


21 


‘ 
“with a nucleus from a body cell of another individual which contains 
complete ‘genetic sai i The resultant egg will develop into 

an exact genetic copv of ‘tha donor of the cell. Used wisely oa 
technique might’ be beneficial for instance in agriculture, where 
herds of "instant champions" could mean a latge percentage jump in 
meat production over the whole world. The PEORPECES of applying the 


at 
same technique to humans is frightening. Who could phantom a “herd" 


of Hitlers for instance? Most of us probably still adhere to the” : 
old adage, "Variety is the spice of life". * 3 

3. Prolong life i According to Dr. Alex Comfort, the director of 
Brifain's Medical Research Council Gerontology Group (Taylor p. 94) 


"there is the real possibility of a breakthrough affecting either 
human vigour at high ages, or the human life span, or both'’. Increased A. 


life span with decreased vigor, or a situation in which physical om 
age is arrested as mental age continiina to“ecline would be undesirable — ae 
possibilities of tampering with longevity. Another form of control : : 

‘which has the support of mahy. gerontologists is the selective prolongation sa 

; : * 

_ an" individual would remain at his peak for a longer period of time’ 

rather than merely prolonging the senescent days. 

4. Medical inprovenents 7 % 

a. New methods of diagnosis - such és compraleasive automated : 
clinical biochemistry, new drugs, new medical and sdbgical, equipment 


‘all promise to ‘improve. the status of our medical care. 


b. Replacement parts; . B 
a a ‘Transplantation of organs - has met sone success already 
and undoubtedly will reach new horizons in the future as more ‘complete 


immuno-suppression is achieved.- The limiting problem here will be 
ig a 
the’ source of organs for transplant. * ; ; 
2 ® 
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2) Artificial érgans - offer an alternative hope ce organ 
transplant. Probably the first such device will be an artificial 
heart. Already there are by-pass machines which can take over the 
function of pumping the blood through the circulatory system during 

7 cardiac surgery, but machines of ‘his type at the present are too 
large to be slated within the body. Once tethnology achieves 
functional machines of Pee size artificial replacements for 

»  gome'of our vital organs will be a very real possibility. r 

3) Organ culture - is an even more radical alternative, 
wherein organs eaisld be grown ium embryonic tissue in whatever 
; quantities réqujred. Cell and tissue cultures are now well-developed 
‘, techniques; organ culture is she next logical step even though 
technical difficulties are presently hindering this line of progress. , 
“4)- Regeneration - of new parts is still another means of 
restoring body function. Lower animals have regenerative cardetttoes 
for example lobsters can regenerate claws, and: rewts can “regenerate 
whole eyes and optic nerves in a few weeks. Perhaps this ‘itadty 
; to regenerate is simply turned off somehow in higher organisms, 
‘ Lie Tuding man,’ but perhaps might be turned on again by some application 
of embryonic fluids or tissue inducers or neural excitation. Obviously 


a 


a man losing a finger or a foot would greatly prefer growing a new \ 


one té using a mechanical prosthesigy - matter how sophisticated the. 
oS eg _ device might be. " : ee he J \, 
cs Control of pain - has been accomplished toa degree already 
P =e thebugh anesthetics, analgesics, etc. but the future promises more. 
., - Both from the electrical and chemical angle man's power to enecel 
. Ze 
> i ‘ , a 
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s 
Before very long most if ; 
' val 


not all forms of pan will be in principle controllable and control o) 


pain is becoming ‘steadily more absolute. 


s 


methods will become pee 2 and more reliable. It is speculated 

that everyone may have his own portable pain - control unit to be 

used in cage of mischance. 

5.” Enhancing. our mental capacity = ; os . 

* hs Increasing intelligence : , ; 
. 1) Use of drugs - which prolong thinking eas «an enable 


a person to marshal the facts he knows, though i cannot tell him 


Pr) 


what he does not. know, is one avenue of increasing intelligence. 
2) A recent discovery of a factor controlling nerve afouth 

opens another possibility for “raising intelligence provided treatment’ 

cuits be given in the fetal stage or the earliest weeks of 1 * 3 ‘ ’ 
3) Since the-brain consists of two symmetrical halves, one: 

of which is dominant, it might be possible to exploit the reserve # 

capactts of the non-dominant half of the brain to increase mental 

capacity. 


_b. Memory control - including transfer of roodiadge: chemically 


me * 


wR 


from one individual to another and memory erasure are probably areas — 
which will preoccupy future scientists“once the nature of memory is 


more thoroughly decoded. rn 


c. Control of méods and emotional states - through the use of 
drugs’ is already upon us today and is being extensively abused. 


" Discovery of new chemicals -and further”experimentation will undoubtedly 
lead to‘wider use of mind-controlling drugs, but hopefully under . 


more rigorous guidelines than exist at the present. i 


4 Man-machine relationships = Man and machine in the future may 


very well take on what we wii consider bsday to be bizarre 
-_ 


relationshipe, ranging from Nash-amplifiers’ to. " "eyborgs" 


. 


“ectopic bra: 


ae ae - are conceived of as machines rhea when worn — 


a upon or amplify | our own biological capacities. pay on a> 

"muscular system* which will packet human atic, is already ‘in hand, 
| with preliminary: Bentgne calling for a man-amplifier to be abies 

_ to support half a ton on either hand. ; 

b.. Cyborgs - the iredeaay of cybernetic organism, is the 

term coined for the speculated hydrids of ae | machines where. the 
. two are so intermixed ie to be virtually indistinguishable. “The 

essential difference between the man-tool relationship and cyborgs 

is that the communication between the cyborg components would be two 

way. Not ddis would the tiachine receive Anstructions from the ‘man 


Due also would inform the man of conditions it is encountering. 


. “Ectopic brains - or "brains without bodies" is an even more 


sccitlgiptshnocnrnmeaabe 
Se ee, Ren Tee ener on eRe rene steerer 


~gadical ‘c concept which “is” visualized “as a brain maintained in a at = 

: metal body living indefinitely until overtaken by its own senility. 
Such a -Aaveloyeant Mf it ever were to occur is sindontb taba a century 
or more away. . 


7. Creating life 


In their search to discover in detail how living: things work 
scientists may learn how to create life. Mah has already made a 

te virus , the lowest form of lite, by placing the appropriate components 
together and allowing them to assemble themselves. The next step 


_ is most likely to come fr attempts to build the structures within 


baer 
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* the cell,’ followed if successful by synthesis of a living eell. 
, . . 4 Y . . ‘ 2 


ve 


“. Creation of a-living cell capable of feeding, metabolizing, 


-") * c! 
extreting, and equipped with some kind of irritability.or sensitivity 


: to the environment would be a fantastic achievement! The creation SA 
= » « _ ae > eS . 
3 ~ of life would be the sh ae technological. control over biological 
eo. ers ois ri : . 
' SS processes. ar 
Bes * " ri , ‘ . . / ° = 4 
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